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FORZWORD

Actuarial Study No, 24 presents the two population
projections underlying the latest long-range cost estimates
for the olimage and survivors insurance program (as contained
in Actuarinl Study No, 2% and in the Seventh and Eighth
Annual Reports of the Board of Trustees of the Federal Old-
Age and Survivors Trust Fund), In addition, two other popu~-
lation projections are set forth in this actuarial study so
as to indicate the range possihle in the total population
over the long~range future,

Although the long-renge cost estimates for the old-
age and survivors insurance program extend only to the year
2000 with conditisns thereafter being assumed to be "mature",
these populatisn projections have been carried on for another
50 years solely for illustrative purposes, as indicating the
wide divergency that might develop if the demographic bases
assumed were to continue into the future, Although half a
century is a long time, population projections for only the
period up to the year 2000 will not show a very wide spread
because 80 meny of the persons who will be liviag at that time
have already been born (and this is completely the case for
the aged population), The birth rate, as has been evidenced
in the past two decades, is subject to wide variations, and
its future trend can not bYe predicted with any great preci-
sion, Therefore, the population of the country a century
hence can well be subject to a very wide rangs of variation,
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ILLUSTRATIVE U,S, POPULATION PROJECTIQONS, 1946
A, Introduction

The fundamental base of a long-range cost estimate for the old-
age and survivors insurance program is a projection into the future of
the United States population, In general, it is necessary to have data
for future quinquennial calendar years showing the population by sex
and S=~year age groups, These projections must be carried forward for
40 years or more, 8ince, even with a stationary population, the old-age
and survivors iasurance program cannot possibly reach a stage of even
relative maturity before that time,

In 193435, when the Committee on Economic Securlty made its
original cost estimates for the old~age benefits program to be incorpo-
rated in the Social Security Act, no population projection was available
in the particular form necessary, so that development of a projection was
of primary importance, The resulting populatien projection was based on
rather simple assumptions, namely, the continuance of mortality rates ac-
cording to 192029 patterns and birth rates such that the total popula-
tion would follow an arbitrary growth curve leveling off at 150 million
after 1975, This population projection is summarized in a number of
places, one of the best being on page 207 of Issues in Social Security,
A Report to the Committee on Ways and Means of the Houss of Representatives
by the Committeels Socisl Security Technical Staff, Jamiary 1946 (the
#Calhoun Report®),

After the Social Security Act had been enacted, the Social Security
Board, continuing its cost studies in 1937, then had availabls a set of
more comprehensive population projections made by Thompson and Whelpton
under the auspices of the National Resources Committee (Pogulation Statig=-
ties, National Data, October 1937), The published data were given in de~
tall for 6 proJjections varying in regard to the assumptions as to fertility,
mortality, and immigration, New cost estimates for the old-ege insurance
plau (presented in Aectuarial Study Mo, 8) were developed on the basis of
the "medium" NRC projections, which involved medims fertility, wedium mor-
tality, and 100,000 net annmal immigration, These new cost estimates did
not supersede the original ones but rather supplemented them as indicating
the potential range in oldw-age insurance costs,

Thompson and Whelpton prepared new population projections for the
National Resources Planning Board (Estimates of Future Population of the
United States, 1940-2000, August 194%), 1In tnis report, 12 detailed popu~
lation projections were presented, sgain varying the factors of fertility,
mortality, and immigration; in addition, deduction factors were given te
allow for whatever number of military losses might occur and to allow for
fewer births than normal during the later war years, The assumptions

underlying these population projections differed from the earlier ones pre-
pared for the National Resources Committee in that somewhat higher birth
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rates and somewhat lower mortality rates at the younger and middle ages
were predicted on the basis of the actual experience in the later 1930's
and the early 1940's, In addition, the mortality improvement assumed at
the advanced ages was decreased appreciably, Although it is conceiveble
that there may be considerable improvement in the future in mortality be-
yoné age 60, to date there has been relatively little izprovement, sc that
forecasting in this range of ages presents great difficulties,

The verious cost estimates for the old-sge and survivors insurance
program made before the enactment of the amended progrem in 1929 (Actuarisl
Study No, 14) and subsequently through the war years (Actuariel Studies Nes.
17 _and 19) were all based on the two population projections that had been
developed for the original old~sge insurance system, namely, the Comrittes
on Economic Security projection and the National Resources Committee mediwm
projection, The 194%-44 cost studies presented in Actuarial Study No, 18
vere developed before the National Resources Planning Board report was re-
leased and could be used,

In part because the latest population data were not used as a base
and in part to take into account recent wage trends, new cost estimates for
the old~ege and survivors ineurance system were develeped in 194€, 1n Actu-
arial Study No, 2%, However, at that time, since the war was over and
fairly adequate data as to battle losses and wartime fertility were avail-
able, it seemed advisable to develep the new population projections pre~
sented here, using the projections of the NEPB as the base, but allowing
for the actual recent experience,

As it turned out, war losses were relatively lighter than many had
expected, while at the seme time civilian mortality was very favorable,
Koreover, the birth rate during the wer years held up remarksbly well; the
mumber of children under ege 6 in 1945 was about 10% higher than the NRPB
estimate based on high fertility (and low mortality) assumptions, As evim
dence of the very favorsble mortality in the quinquennium 1940~45, despite
the war losees, the actual 1945 population for both sexes combined was
higher than the NRPB estimatie baced on low mortality, for all quinquennial
age groups except for the 15~12 and 20w24 sge groups in which there was a
deficit of less than 4% (even considering meles alone there was a deficit
only between ages 15 and 30), In addition to teking into account the in-
creased fertility of the war years (and the possibility of its continue
ence to some extent into the future) and war losees, it was consldered adw
visable to allow for the effect of a wider spreed in mortality rates by
assuming grester improvement et the older ages, :

Incidentally, the population projections prepared by Thompson and
Whelpton are currently being revised by the Buresm of the Census to sllow
for the actval wartime experience as to mortality and fertility, The first
revision, that for the medium population projection, wes releassed as

Populstion Special Reports, Series Podb, No, 7, September 15, 1946,
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B, Methodoleogy and Assumptions

The population estimates presented in this report were prepared
by exactly the seme method as that used by Thompson and Whelpton in their
two reporte cited previously, Thie method consists of beginning with a
population at a census date, with subdivision into quinquennial age groups,
sex, and race, KEach of these population groups is then projected into the
future by the use of quinquennial survival rstes that give the probsbility
of persons in a particular quinquennial sge group surviving for 5 years,

At the same time, the number of births within the next S-yeasr peri-
od are obtained by applying age-specific birth rstes (i,e, births in a
S~year perlod per 1000 women of a specified S5~year age group at the end
of the period) tc the female population, The resulting number of births
ere then subdivided by sex according to a fixed sex ratio at birth (a very
stable quantity), and are projected by appreprizte survival factors to the
end of the S5~year period and then to subsequent yeers in the same fashion
as the original population, Carrying these verious steps forward, popula~
tion estimates are developed by quinquennial age groups, race, and sex for
verious S-year dates in the future,

When an assumption involving immigration ie introduced, the above
procedure is modified slightly in that the survivors of the immigrants dur-
ing a S5-~year period are added to the survivors of the population existing
at the beginning of the S~year period, Both groups combined are then pro-
Joected into the future,

The population projections of this report were all based on the pop-
ulation of the United States on July 1, 1945, as estimated by the Buresm of
the Census and contained in Population Speecial Reports, Series P-46, No, 2,
Janvary 27, 1946, This estimate took into account substantially all the
war losses that occurred as well as the actusl civilian mortzlity and fer—
tility experience since 1940, In the published estimate no subdivision by
quinquennial age groups was given for those aged 75 and over, but this was
reedily estimated by projecting the approprizte 1940 census age groups and
adjusting to the given total,

A8 will be diecussed 1o more detzil subsequently, four population
projections were made:

Projection A used the low fertility assumptions of the NRPB report,
high mortality (namely, level mortality into the future at the 19794l ex—
perience), and no immigration,

Projection B used high fertility (namely, 10% higher than the NRPB
high assumptions2/), low mortality (uamely, the sane as the NRPB low assump=-
tions uwp to age 65 but allowing for greater improvement thereafter), and net

,g/ The actual differential used resulted in about a 10% aversge incresse,
but varied by age ae follows: Ages 15-19, 8%; 20~24, 10%; 25-29, 1l¥;
T0-34, 10%; 36-39, 9%; 40-44, 2%; and ages 4549, no change,
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immigratisn of 100,000 per year distriduted by age and sex as in the NRFB
estimates, Beyond sge 65 the NRPB assumed relatively little improvement

in mortality, but here a somewhat greater amount has been hypothesized,

For the year 2000, as contrasted with the 1935~4l1 rates, there is en im~
provement in mortality rates for white males of 35% at age 70, grading down
to 20% at age 85 and 10% at age 95; correspondingly, the NRPB assumed re-
ductions were 255 at age 70 and none at all beyond sge 80,

Projection C used the same high fertility assumptions as Projection
B, the same high mortality assumptions as Projection A, and no immigration,

Projection D used the NRPB medium fertility assumptions, the low
mortality assumptions of Projectipa B, end no lmmigration,
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L. Resulting Projections

Projections A and B were prepared for the basic purpose of pre-
senting population estimates that would show a plausible range in the
absolute number of persons involved, The assumptions of Projection A
(see Table 1 for general summary) were "pessimistic! in predicating low
fertility and high mortality, while the assumptions of Projection B
were Moptimistic” in utilizing high fertility and lowv mortality with
augmentatinon by immigration,

However, population projections that furnish a reascnable range
in regard to the absolute populations involved mey not necessarily be
suitable as projection bases for cost estimates for the old~age and sur~
vivors insurance system, For such a purpose the moat important factor
is the relationship betwesn the eged population and the productive popu-
lation2/, Therefore a second palr of projections was developed, Projece
tion C involves high fertility and high mortality which assumptione pro~
duce a relatively low total cost for the oldwasge and survivors inesurance
program, while Projection D involving medium fertility and low mortality
has the opposite results,

It should be emphasized that both pairs of projections are not the
extreme outside limits possible for the particular type of projection de-
veloped, For instence, fertility conceivably could be even lower than the
low assumptions or higher than the high assumptisns (as apparently will
actuelly be the case for the quinquennium 1945-50, although most author-
ities feel that the current level is abnormally high),

All of the projections have been carried out for a century (i,e,,
until the year 2050) as contrasted with the various projections discussed
previously, all of which concluded with the year 2000, The carrying for-
vard of the projJections of this report for another 50 years was not done
because it was felt that such long~range projections could be sccurately
made, but rather to indicate that the population would not reach a stage
of absolute or relative maturity in the year 2000 and thus to show the
trends that might be anticipated thereafter, In carrying forward the
projections beyond the year 2000, it was assumed that mortelity and birth
rates remained level thereafter, Although this is not likely to occur,
it seems a reasonable asswmption for the somewhat academic project of
carrying the population forwasrd for the last half of tbe next 100 years,

Teble 2 summarizee the four illustrative projections for four droad
age groups for various years in the future, while Tables 2a and 2b give the

3/ Although the old-sge and survivors insurance program includes both month
1y cld~age bepefits (including those to aged survivors) and monthly bene
fits for surviving orphens and their widowed mothers plus lump-~sums for
other deaths, the cost for the old-asge monthly benefits predominates,
Therefore, estimates based on low mortality assumptions, which yleld rel
atively more aged persons, would show a higher total cost, since the
larger cost for old~age benefits would far more than o7fset the lower
cost for young surviver benefits,

-b—



Table 1

General Bases of Four Illustrative Population Projections

Fertility Mortallty Immlgration
Projection A Low High None
Projection B Bigh Low 100,000 per year
Projection ¢ High High Hone
Projection D Mediun Low Yone

Note: See text for detailed description of above bases and other
ones used, .



Table 2

Population by Age Groups for Four Illustrative ProJjections?/ y 1950-2050
(In thousands of persons)

Yeard/  Under 208/ _20-44 45-64 65 & Over _Total
Actual Datad/
1945 47,658 54,186 28,530 10,110 140,484
Projection A
1950 47,618 55,522 30,551 11,240 144,931
1960 45,553 55,016 33,882 13,966 148,417
1970 38,858 56,321 37,215 15,961 148,355
1980 35,143 53,815 36,912 17,892 143,762
1990 30,019 47,819 37,795 19,57 135,211
2000 25,693 42,346 3,13 19,025 124,201
2025 17,497 29,260 27,462 17,740 91,959
2050 11,912 19,925 18,659 13,025 63,521

Projection B

1950 50,572 56,026 30,755 11,385 148,738
1960 57,324 56,886 35,148 14,881 164,239
1970 60,280 62,207 40,307 18,482 181,276
1980 66,795 68,911 41,955 22,820 200,481
1990 72,997 75,228 44,317 27,366 219,908
2000 79,125 81,671 50,945 29,308 241,049
2025 98,477 101,616 62,847 37,745 300,685
2050 122,346 125,862 . 77,558 46,989 372,755

Projection ¢

1950 50,092 55,522 30,551 11,240 147,405
1960 55,435 55,016 33,882 13,966 158,289
1970 56,561 58,716 37,215 15,961 168,453
1980 60,911 €3,333 36,912 17,892 179,048
1990 64,499 66,997 37,795 19,578 188,869
2000 67,717 70,579 42,200 19,025 199,521
2025 78,021 81,405 48,001 22,374 229,801
2050 89,794 93,626 54,852 25,742 264,014

Projection D

1950 48,432 55,679 30,736 11,383 146,230
1960 49,530 55,720 35,073 14,868 155,191
1970 46,681 58,410 39,965 18,443 163,499
1980 46,438 59,445 40,938 22,739 169,610
1990 14,663 58,072 42,725 27,079 172,539
2000 43,010 56,924 44,828 28,550 173,312
2025 39,492 52,548 42,505 31,354 165,894
2050 36,285 48,230 38,787 29,896 153,198

2/ See Table 1 and text for bases of the various projections.
3/ as of July 1.

&/ Ajusted for underenumeration of children,

&/ Official census estimate.
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total population and 7hat for mples by quinquennial age groups for 1945,
1970, 2000, and 2050&/, The total population shows rether diverse trends
under the four prejections (see Chart 1), A4s would be expected from the
assumptions made, Projection A shows only a gradual increase from the
pregert 140 million persons to a maximum of almost 149 million in 1965,
with a fairly rapid decrease theresfter until a century hence when the re-
eulting population ie shown t¢ be less than half its present size and in
fact less then in 1900, Under this projection, the population would within
a relatively short time (1 or 2 centuries) be virtually extinguishedd/,

Both Projections B and C show conntinuously increzsing populationge-
the former to considersebly higher magnitudes becanse of the assumptions of
low mortality and immigration ss sgeinst high mortslity and no immigration
in the latter, Under Projection B, the population a century hence 1s more
than 2% times its present sirze, wherecas under Projection C it is almost
doubled,

ProJjection D comes closest to producing a stationary population, Its
pesk is reached in about 60 yearse at almost 175 million, sbout a 25% in-
crease over the present size, In the succeeding half century there is a
slow decline, amounting to sbout 20 million, so that the population in the
year 2050 is only slightly higher than at present,

The population under age 20, as shown in the various projections, is,
of course, materially affected by the fertility assumptions made, Thus in
Projection A, which is a declining population with low fertility, only 12
million persons are under age 20 in the year 2050, as contrasted with more
than 10 times this number in the increasing population of Projection B, In
fact, an apparent extreme case is reached in Projection B in which there
are shown as many persons under 20 in the year 2050 as there were cof all
ages in the 1920 census,

Correspondingly, the productive age groups 20=44 and 4564 show the
ssme general trende, except that they are deferred for a number of years,
For instance, the age group 45~64 shows relatively little variation among
the four proJjections up to the year 1990, since all persons in that group
are alresdy born, However, after that time the varying birth assumptions
have a considerable effect,

Next, there may be considered in more detail the age group 65 and
over, since it is of the most importance in regard to old—esge benefit costs,
Projections A and O produce identical figures for the next 65 years (i,e,
until the year 2010), since they involve the same mortslity sssumptions and
since all those who will be over 65 before then are already born (see Chart
2), Likewise Projections B and D are virtually the same until the year 201C
although the former is somewhat higher after 1980 because of the immigrants

g/ As indicated previously, detailed figures by quinguennial sge groups, sex
and rece were prepared for each future quinquennial year for each pro-
Jection, Such detailed data may be obtained from this office on request,

g/ No attempt is msde here to discuse the possible artificlelity of the
assumptions being continued indefinitely in euch fashion as to produce de-
population of the country, It eesms likely that very strenucus measures
would sooner or later be taken to prevent this potentiel situation,
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ACTUARIAL STULY NO, 24

since 1945 who become 6% and over, All curves have a huwp at sbout 1895,
with a trough 1C years ister mnd then a subsequent rise, This is the effect
of the great variance in the number of births during the last 25 years,
namely, relatively faw births during the depression and relatively many
since 1940 (to be discussed in more detail later),

With the exception of the dip at asbout the year 2005, Projection B
shows a steadily increasing numbsr of aged persons, with the figure for
the year 2080 being almost 50 million or 5 times the present number, In
contrast, Projection D shows alnost a level trend after the year 2000 at
about 20 million, while Projection C shows a steady rice after a level of
almest 20 milliosn during 1990-2010 to more than 25 million 50 years later,
Projection A, after a poak in the year 2010 due to the large number of births
in the past few years, shows a steady decline in the number of aged persons;
in the year 2030 there are 13 million, which number is nevertheless about a
third more than at present even though the total population then is less than
the present one,

Perhaps more important than the absolute numbers of persons involved
in the various projections are the relative age distridutions, as shown in
Table X for the four broad age groups previnusly considered, Projection A,
vhich involves the declining population, naturally shows a coantinually de-
¢reasing trend for the younger age groups, with those under ags 20 account=-
ing for less than 20% of the total population a century hence as contrastad
with almost Z5% at present, Conversely, in ProjJection A the aged group makes
up over 20% of the population in the year 2050 as contrasted with only 7% at
present (see Chart %),

Projections B and C are relatively stable populations in that their
percentage distridbution by age showa 1little variation, Both show about a
third of their populatlion in each of the age groups Owl9® and 20-44, about e
fifth in the age group 4564, and the remainder in the group aged 65 and
over, Withip the latter relatively small group, there is an increase after
about 50 years from the present level of 7% to about 12%% under Projection
B and 10% under Projection C,

ProJection D, which for the total population is the most nearly
stationary, shows a considerable variation in relative cosposition by age~-
corresponding somewhat to Projection A, although the variations are not as
marked, The proportion of the aged populatisn increases to almost 20% in
the next century, '

It will be noted that although Projsctions A and D differ rather
widely as to their basic assumptions they show roughly the same proporticn
of aged persone in all years, This results from counteracting factors, In
Projection A, despite high mortality which results in relatively fewer asged
persons, the low assumed fertility results in a smaller total population
base, On the other hand, in Projection D the low assumed mortality results
in a sizable nuadber of aged persons who weigh rather heavily against the
somewhat larger total population resulting from medium fertility aessumptions,

Teble 4 shows ths sex ratios (i,e, the number of males per 1000 fe-
males) for the total population and for tha aged population for the four pro-
Jections, TFor the total popnlation, the present sex ratio 1s only slightly

- 17 .



Percentage Distributions of Populat
Illustrative Projection

Table 3

Year®  Under 206/  _20-44 45-64
Actual Datad/
1945 38,0 38,9 20.4
ProJectlon A
1950 32,9 38,2 21.1
1960 30,7 37.1 2248
1980 24,4 37.5 25,7
2000 20,7 34,1 29,9
2025 19,0 31,8 29,9
2050 18,8 31.3 29.4
Projection B
1950 34,0 37,6 20,7
1960 34,9 34,6 2l.4
1980 33,3 34.4 20.9
2000 32,8 33,9 21,1
20256 32,8 33.7 20,9
2050 32,8 338 20,8
Pro jection C
1950 34,0 3.7 20,7
1960 35,0 34,8 2l.4
1980 34,0 35,4 20,6
2000 33,9 35.4 21,2
20256 34,0 35,4 20,9
2080 34,0 35,4 20.8
Projection D
1950 33.1 38,1 21,0
1960 31,9 35,9 - 22,6
1980 27.4 35,1 24.1
2000 24.8 32,8 25,9
20286 23,8 31,7 25,6
2050 23,7 3,6 26,3

g/ Adjusted for underenumeration of children,

.’;g?'b

65 & Over

7.2

y 4ge Group for Four
1950~2050

Total

100,0

400,0
100,0
100,0
100,0
100,0
100.0

100,0
100,0
100,0
100,0
100,0
00,0

100,0
100,0
100,0
100,0
100,0
100,0

100,0
100,0
100,0
100,0
00,0
100,0

See Table 1 and text for bases of the various proJections,

As of July 1.

4/ Officlal census estimate,
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Table 4

Sex Ration?/ of Total Population and

+
[
B

1950
1960
1980

2025
2050

1950
1960
1980
2000
2026
2050

Projection A Projection 3 Projection C

991
981
969
968
g6l
968

807
866
771
73
791
790

Illustrative Projectiongd/, 1950~2050

Total Population

995
994
1006
1024
1033
1034

Aged Populatlon, 65 and Qver

910
883
832
875
931
937

gJ Males per 1000 females,
b/ See Table 1 and text for bases of the various projections

Hotes

Actual 1945 ratios:
population «~ 923,

- 16 -

ed Population for Four

992
984
983
992
994
994

907
866
771
773
80L
802

Projection D

993
989
995
1010
1019
1020

911
884
838
874
920
97

total population -~ 997 and aged



ACTUARIAL STUDY NO, 24

under 1000, Under Projection C and to some extent under Projection A
there 13 little variation in the sex ratio of the total population in
future years, On the other hand, both Projections B and D, partienlarly
the former, show an increasing sex ratio, so that a century hence there
are slightly more males than females, Projection B shows an increasing
sex ratio, in part because of the immigration assumptions which predicate
that the immigrants will be 55% male and only 45% female,

In the population aged 65 and over, there are now about 920 males
per 1000 females, Under all four projections this ratio is expected to
decrease during the next few decades, since the effect of the heavy lmmi~
gration before the first World War, which was predominately mele, is gradu-
ally wearing off, A century hence the sex ratio for the sged is shown to
be about 800 for Projections A and C and about 930 for Projections B and
D, which is very close to the present ratio of 923, This diverse effect
results from the hasic assumptions, namely, that in the latter two estimates
the relative superiority of female mortality over male mortality will de~
crease in the future {although absolute improvement is shown for both sexes),

Table 6 shows the proportion of the total population and aged popula-
tion accounted for by nonwhites according to the detailed breakdowns of the
four projections, ¥or the total population, all estimates show an increas-
ing proportion of nonwhites, For Projectione B and D the mortality improve-
ment assumed 18 relatively greater for this e¢ategory, more than offsetting
the assumed decrease in the higher nonwhite fertility differentianl, For
Projections A and C the wearing off of the effect of past immigration, pre-
dominately white, tende to lower the proportion of white persons, In con-
trast with the present proportion of nonwhites--about 103%~-the projections
gshow that a century hence the ratic may well be 15-18%, Correspondingly,
for the aged population the proportion of nonwhites rises steadily although
it never becomes as high as the simllar proportion for the total population
for eny particular year because none of the mortslity assumptions predicate
that nonwhite mortality will improve to the level of white mortality,

- 17 -



Table &

Non-Whites as Percentages of Total Population and Aged
Population for Four Illustrative ProJjections®/, 1950-2050

Yoar Projection A Projection B Projection C Projection D
Total Population

1950 10,7 10,7 10,7 10,7
1960 10,9 11,2 11,1 11,2
1980 11,4 12,7 12,2 12,6
2000 11,7 14,4 13.2 14,2
2026 11,9 16.4 14,1 16,0
2050 11,8 18.4 14,9 17.6

Aged Population

1950 6,7 6,7 6.7 6.7
1960 6.8 6.8 €.,8 €.8
1980 7.4 8,4 7.4 8,4
2000 7.9 10,1 7.9 10,3
2028 9,2 12,7 9.1 13.3
2050 9,7 15,0 10,1 15,6

a/ See Table 1 and text for bases of the various projedtions.

Notes JActual 1945 percentages: total population ~ 10,4 and
aged population ~ 6,7

- 18 -



ACTUARIAL STULY YO, 24

D, _Birth and Death Retes

As a subsidliary part of the population projecticns, it is possible
to coupute crude birth and deatk rates, averaged over S-year periods, for
each of the four illustrative projections, It 1s hardly necessary to em-
phasize that these crude rates are subject tc many limitations, but they
do possess considerable interest as a measure of current population change,

Under both Projections A and D the crude birth rate drops steadily
over the next century, while the crude death rate increases continuously
(see Table 6}; this trend on the basis of the assumptions set forth would
continue indefinitely, 48 the extreme case, in Projection A in the year
2050, the birth rate ie only about a third of the death rate, On the other
hend, in Projections B and ¢ a fairly stable condition occurs by 1970,
Thereafter under Prejection B the birth rate iz practically level at 18 per
1000, while the death rate ie level at about 10 per 1000, resulting in an
snnual increase in population of more than 3%, Correspondingly, under
Projection C the birth rzte levels off at about 1§ per 1000 as compared
with 131 per 1000 for the death rate, leaving the residusl constant per-
centage rate of growth of about %,

Charts 4 and 5 show the birth and death rates for the four projec~
tlong and in addition give past experience data back te 1915, As has deen
noted, the present high birthk rate will very likely result in the actual
rate for 1945-850 exceeding the birtk rates shown, eaven for Projections B
and ¢ which are based on high fertility assumptions, The factor of future
fertility is by far the most uncertain item in population prejections,

On the other band, the actual crude death rate for 19456~50 will
probably fall somewhere with the range of the four estimates, probebly to~
ward the lower portion {Projections B and D), It seems very likely that
over the next 10 or 20 yeers the crude death reste will remain relatively
constant at sbout 10 per 1000 but will then begin an upwerd trend, However,
should conditione parallel thoese of Projection B, an almost level crude
death rate could occur over the next 100 years,

As a suppiement to this report, Teble 6a gives a series of estimated
ennual dirths and deathe since 1920, after adjustment for incompleteness of
the registration areas prior te 1933 and for under-reporting, The two
serles are teken from estimates of Thompson and Whelpton for the earlier
portion of the peried and from officiel Cenms estimates for later periods,
The apnual number of births wes relatively constant in 1920-28 at about 2.8
million, but this, coupled with an lncreasing total vopulation base, de~
pressed the birth rate, After 192€ the arnusl nuimber of births decreased
ateadily to a minimum of 2,3 million in 1933 ané then increased slowly to
2,6 million inm 1940; the birth rete likewise decreased sharply from 1926 to
1973 and then incressed slowly until 1540, After 1540 the ammual number of
birthe increased sharply to 3,1 million in 1943, declined slightly in
1944~45, then increassed very sharply in 1946 to 7,4 milliiorn and then again
in 1947 te over 3,9 million, according to a preliminary estimste,

- 19 =



Table 6

Crude Birth and Death Rates® for Four Illustrative Projectionsh/, 1950-2050

Death
Rate

Excess of
Birth Dwer
Dezath Rate

Five-Year 5
Period | irth
Endingﬁl Rate
1950 17,5
1960 13.9
1970 13.4
1980 11,3
1890 10.3
2000 9e7
2025 87
2050 6
1950 21,0
1960 18.6
1970 19.4
1980 19.4
1990 19,0
2000 19,3
2025 19.2
2050 19,2

Projection A

11.3
12,5
13.9
15.4
17.0
18,7
22,6
23.8

6.2
l.4
-eb
"'4-1
=547
"9.0
-13.8
~15.2

Projection C

11.4
12.2
13.0
12.5
13.7
13,7
13.6
13.6

LN

Ulolo1§n§nc»<nlo
OO O M

L ]

Birth
Rate

Death
Rate

Excess of
Birth Over
Death Rate

21.1
18.6
19.0
18,8
18,3
18.4
18.2
18.3

18.4
15,5
15.2
13,8
12.9
12,5
11.8
11.7

Projection B

10.4
9.7
9.5
9.5
9.6
9.6
9.8

10.0

10.7
8.9
9,5
9.3
8.7
8.8
8,4
8.3

Projection D

10,3
10.0
10.1
10,7
11.5
12.3
14.4
15.1

8.1
5.5
5el
3.1
1.4
o2
~2e6
-3ed

g/ Average anmsl births (or deaths) in the five-year period per 1,000 mean

population in the period,.

b/ See Table 1 and text for basas of the various projections,

¢/ As of June 30 of year shown.

Hote: Actusl 1945 rates:

birth - 20,6 and death - 11.2, or excess of
birth over death - 9,4 (wee Table 6a)
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Table 6a
Estimated Births and Deaths, 1920-46%/

Rates per 10Q0

~ Births Deaths Populatio b
Yeor {in thousends) (in thoussnds) Birth Death
1920 2,848 1,423 26,6 12.4
1921 2.950 1,294 27.2 12.0
1922 2,781 1,331 25,2 12.1
1923 2,809 1,403 25.1 12.6
1924 2,875 1,367 5.3 12.1
1925 2,81% 1,406 24.4 12,2
1926 2,750 1,476 23,5 12,7
1927 2,715 1,397 22.9 11,8
1928 2,612 1,490 21,7 12.4
1929 2.527 1,494 20,7 12.3
1630 2,568 1,439 20.8 11.6
1931 2,465 1,416 19.8 11.4
1922 2,411 1,401 19.2 11.2
1933 2,290 1,384 18.1 11.0
1934 2,330 1,440 18.8 11.3
1935 2,382 1,436 18.6 11.2
1936 2,355 1,526 18,2 11.8
1937 2,413 1,495 18,6 11.5
1938 2,496 1,424 19.1 10.9
1939 2,466 1,431 18.7 10.8
1940 2,558 1,461 19.3 11.0
1941 2,710 1,443 20.2 10.8
1942 3,003 1,424 22,2 10.6
1943 3,127 1,548 22.8 11.3
1944 2,969 1,580 2l.4 11.4
1945 2,894 1,576 20,6 11.2
1946 X,442 1,41% 24,2 9,9

a/ Adjusted for under-reporting and incompleteness of registration
areas (1920-72), Includes deaths among armed forces overseas,
Based on estimates of Thompson and Whelpton (in Population Trends
in_the United States) for 1920-20, extension of their method for
1971-74 for births and 1971-40 for deaths, and official census
estimates for later periods, The corresponding numbers of deaths
(and rates) excluding the armed forces overseas sre;

142 - 1,478 (1C.6); 1947 - 1,517 (11,2); 1944 - 1,455 (10,9);
~ 194€ - 1,408 (10,6); 1946 - 1,408 (1C,0),

L/ Population base adjusted upward to allow for underenumeration of
children in decennial censuses,
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ACTUARIAL STULY NO, 24

Tre ennual nuxber of dezths has been remarkebly constant over
the period since 1920, with a maximum of 1,58 million in 1944 and 1945,
including deaths®/ , as compered with a minimum of 1,29 million in 1921,
Excluding war deaths, the maximum number was 1.52 million in 1926, close-
ly followed by 1943 (1,51 million); preliminery figures for 1947 indicate
that the total number of deaths will be slightly above the 1,41 million
deaths in 1945 and 1946, Under the influence of the increasing total
population base, the crude death rete has decreassed slowly since 1920 un-
til at the present time it is only about 10 per 1000,

-

e/ Annusl deathe were probaebly highest in 1918 as a result of the in-
fluenza epidemic, The number then was about 1,9 million,
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